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Validation of the Empirical Orthogonal Function Meth-
od to Retrieve Ocean Wave Parameters
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Abstract:[Objective]A new proposed algorithm based on empirical orthogonal function (EOF)
to process X-band marine radar image sequences was validated. [Methods]By using the experi-
mental data measured simultaneously by two X-band marine radar systems, different wave pa-
rameters were retrieved and compared. [Results]The root-mean-square errors of the significant
wave height, peak wave period, main wave direction and main wavelength between the two ra-

dar systems were 0. 1~0.2 m, 0.6~0.9 s, 5.01° and 7. 09 m, respectively. [Conclusion] This

algorithm is suitable to be used in the heterogeneous wave filed at nearshore region.
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Table 1 Configurations of the X-band marine radars
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Pulse width 70 ns
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Transmit power
s
RE 4 30.2 dB
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Fig. 1 Two simultaneous gray-level images recorded by
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two X-band marine radar systems
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Table 2 Locations of the studied regions in the retrieval of

SWH and peak wave period
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Fig. 2 Comparison of the SWH measured by two X-

band marine radar systems
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Fig. 3 Comparison of the ocean wave parameters meas-
ured by two X-band marine radar systems
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Table 3 The RMSE of peak wave period between two X-band

marine radar systems in different regions
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